BMP-6 is more efficient in bone formation than BMP-2 when overexpressed in mesenchymal stem cells.
Bone regeneration achieved using mesenchymal stem cells (MSCs) and nonviral gene therapy holds great promise for patients with fractures seemingly unable to heal. Previously, MSCs overexpressing bone morphogenetic proteins (BMPs) were shown to differentiate into the osteogenic lineage and induce bone formation. In the present study, we evaluated the potential of osteogenic differentiation in porcine adipose tissue- and bone marrow-derived MSCs (ASCs and BMSCs, respectively) in vitro and in vivo when induced by nucleofection with rhBMP-2 or rhBMP-6. Our assessment of the in vivo efficiency of this procedure was made using quantitative micro-computed tomography (micro-CT). Nucleofection efficiency and cell viability were similar in both cell types; however, the micro-CT analyses demonstrated that in both ASCs and BMSCs, nucleofection with rhBMP-6 generated bone tissue faster and of higher volumes than nucleofection with rhBMP-2. RhBMP-6 induced more efficient osteogenic differentiation in vitro in BMSCs, and in fact, greater osteogenic potential was identified in BMSCs both in vitro and in vivo than in ASCs. On the basis of our findings, we conclude that BMSCs nucleofected with rhBMP-6 are superior at inducing bone formation in vivo than all other groups studied.